High stability amperometric biosensor based on enzyme entrapment in microgels.
The preparation and characterization of an amperometric glucose biosensor based on the entrapment of glucose oxidase (GOx) in a polyacrylamide microgel is described. This study proves that polyacrylamide microgels provide an excellent matrix for GOx immobilization that can be used as a biological material in amperometric biosensors. The interference produced by ascorbic and uric acid has been eliminated by including acrylic acid in the polymeric matrix. With this modification, we obtain an adequate device for glucose determination in complex samples such as blood and serum. The study of the temperature effect in the response of biosensors indicates that swelling of the microgels directly influences the enzymatic activity. Thus, the behaviour of the enzyme in the swollen microgels is similar to the enzyme in solution, but the enzyme's activation energy increases when the water content in the microgels decreases. One important property of these biosensors is their remarkable stability. After 4 months of its manufacture, there is no loss in the initial response. Furthermore, the enzymatic activity of freeze-dried microgels containing enzyme remains unaltered for at least 18 months.